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A Bird’s Eye Overview…

John Hyde / Roma Stock
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Forest Inventory & Analysis (FIA)
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Forest Inventory and Analysis (FIA)Forest Inventory and Analysis (FIA)

Mission: 

To conduct forest inventories of the United
States to estimate:

• the extent (area) of forest land

• the volume, growth, and removal of forest
resources

• the health and condition of the forest



Forest Inventory and Analysis Regions
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Annual Forest Inventories

 • national plot configuration

 • national sampling design covering all forest lands

 • national core variable list with
standardized measurement protocols

 • merger with Forest Health Monitoring Program

 • 20% eastern/10% western annual sample

 • 5-year reports



FIA: A 3-phase program

Phase 1: 
Entails use of remotely sensed data to obtain initial plot land
cover observations and to stratify land areas with the objective
of increasing precision

Phase 2: 
Entails field crew visits to locations of plots with accessible
forest to measure traditional suite of mensurational variables

Phase 3: 
Entails field crew measurements of an additional suite 
of variables related to the health of the forest on a 1:16 
proportion of Phase 2 plots



The FIA sampling design



“Mother” Hexagons

With thanks to:
Tony Olsen
US EPA



EMAP / FHM hexagons

65,000 ha / hexagon



FIA Phase 2 hexagons

2,400 ha / hexagon



FIA Phase 2 interpenetrating panels



Base sampling intensity



FIA Plot Configuration



FIA plot relative to TM pixels

30 m

30 m



Phase 1 – Post Stratification



Land Cover Maps for Stratification

Number    Relative efficiency
of strata

IN  IA MN MO

1 1.00 1.00 1.00 1.00

2 2.00 1.68 2.82 2.33

4 3.94 1.89 3.22 2.89



Pre-field

• Pre-field activities determine which plots fall on 
accessible forest land.

• Field plots are established only on accessible 
forest land.





Phase 2



FIA Phase 2 observed variables

• Plot/subplot identification and location

• Observed condition (within subplots)

- land cover, ownership, forest type,
stand age, size class, productivity class

- origin, slope, aspect, physiographic class,
disturbance

• Observed tree attributes

- location

- species, status, lean, diameter, height,
crown ratio, crown class, damage, decay



FIA Phase 2 calculated variables

• Tree attributes
- volume

• Subplot and plot attributes per unit area
- number of trees, volume, biomass

• By category
- species/species groups
- status: live, mortality, etc



FIA Data



Tabular Summaries



Traditional Output Products:



That’s nice…

…but I need spatially explicit data…



What FIA Can’t Do…

FIA Can’t Release

Plot

Location

Coordinates!



The Law

•FY 2000 Appropriations Bill (PL 106-113) modified the Food 
Security Act of 1985 (7 U.S.C. 2276(d))

–Protects privacy of FIA data suppliers

•Must obscure landowner’s identity by:
–Aggregating data (i.e. estimates)
–Masking true plot locations
–Generalizing private ownership types

•Violation of the law can result in fines up to $10,000 and/or 1 
year in jail



What Can FIA Do?

FIA Can’t Release

Plot

Location

Coordinates!

Masked
Location

Coordinates

Indirect access to
plot coordinates

Context/proximity
attributes in FIADB

Maps and 
Geospatial Analyses

of FIA attributes

Direct access to
plot coordinates…

in FIA offices



FIA Geospatial…

-- Products

-- Services

-- Analyses



Geospatial Products



Data



Locational Data



Plot shapefiles



Plot shapefiles



Tools / Applications



Public Applications
Mapmaker

RPA Data Wiz

Ramiform

Web

Desktop

FIA Model



Geospatial Services



Spatial Data Services

• Facilitate the use of FIA plot locations by the 
public for conducting spatial analyses while:
– Protecting landowner privacy
– Maintaining plot integrity



• True locations masked 
to within 1 mile; many 
are within ½ mile.

• Private plots with 
similar characteristics 
may be swapped.

Masking plot locations



Summarizing FIA attributes 
by polygon or raster value

Land Cover 
Type

Plot 
Count

Ash
(per acre)

Water
Forest
Urban
Agriculture

10
30
5

25

0.5
75
15
30



Linking plot IDs with geospatial data sets

Plot ID Polygon 
Value

1
2
3

C
D
A



Linking plot IDs with image data

124179
509435
538672
170383
958409
233573 Plot ID Pixel Value

1
…

6
…



Hosting customers



Complex analyses

Satellite 
Imagery

FIA plot data
k-NN

Pixel predictions of 
forest structural 

variables



Other FS
17%

Industry
5%

NFS
2%

NGO
6%

Other
2%

FIA
10%

Academic
33%

Other Federal
10%

State 
non-Academic

14%

Requests by Organization
(2002 – present)



Geospatial Analyses

Minnesota 
Study Area

--------
Fragmentation



FIA County Maps



Rudis (2003)



Sheffield (1981)



Sheffield (1981)

• Much of the typical timber-related data 
collected for the past several years on …
sample plots are useful for evaluating wildlife 
habitat.”

Sheffield (1981)



Sheffield (1981)

• Presence or absence of breeding birds can be 
related to:
– Stand age
– Forest type
– Physiographic class
– Stand size
– Presence of cull trees
– Timber volume
– Tree stocking

Sheffield (1981)



Habitat suitability

• Each inventory plot is ranked for each bird 
species: 
– Good
– Acceptable
– Poor
– Unsuitable

Sheffield (1981)



Brown-headed Nuthatch

Sheffield (1981)



Brown-headed Nuthatch

Sheffield (1981)



Brown-headed Nuthatch

Sheffield (1981)



Brown-headed Nuthatch

Sheffield (1981)



Prothonotary Warbler

Sheffield (1981)



Inventory plot-based estimates

Sheffield (1981)



Vegetation Continuous Fields (VCF)
Percent Tree Canopy



Forest Land Ownership





Chojnacky (2000)

• FIA Forest Inventory Data for Wildlife Habitat 
Assessment.



Thomas C. Edwards, Jr., Gretchen G. Moisen, 
Tracey S. Frescino, and Joshua J. Lawler

• Use of Forest Inventory and Analysis 
information in wildlife habitat modeling: a 
process for linking multiple scales.



Fearer

• Evaluating Population-Habitat Relationships 
of Forest Breeding Birds at Multiple Scales 
Using Forest Inventory and Analysis Data.



Todd Farrand, John Tirpak, 
Frank Thompson

• Application of FIA data to spatial modeling of 
landscape change and bird habitat suitability.



In conclusion, 
FIA is providing…

• Products
• Services
• Analyses

To serve your geospatial needs.



Mark D. Nelson
NRS-FIA

mdnelson@fs.fed.us
651-649-5104

mailto:mdnelson@fs.fed.us
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